Key indicators: single-crystal X-ray study; T = 294 K; mean (C-C) = 0.005 Å; R factor = 0.037; wR factor = 0.093; data-to-parameter ratio = 10.5.
In the title molecule, [Fe(C 5 H 5 )(C 19 H 15 N 2 )], the fivemembered C 3 N 2 imidazole ring forms dihedral angles of 84.71 (13) and 52.12 (11) , respectively, with the substituted cyclopentadienyl and phenyl rings. In the crystal structure, in addition to a weak C-HÁ Á ÁN interaction, there is a modest C-HÁ Á Á(ring) interaction involving a C-H group of the unsubstituted cyclopentadienyl ring and the imidazole ring.
Related literature
For related ferrocene literature, see: Li et al., (1998) ; ; Gallagher, Hanlon, Howarth & Thomas, (2001) ; ; Kazak et al., (2006) ; Gallagher et al. (2007a,b) . For the chemical synthesis and crystal structure of [Fe(C 5 H 5 ) 2 CH 2 N(CH 3 ) 3 ] + [I] À , see: Pauson et al., (1966) ; Ferguson et al. (1994) .
Experimental
Crystal data [Fe(C 5 H 5 ) (C 19 H 15 N 2 )] M r = 392.27 Orthorhombic, Pna2 1 a = 11.6323 (12) Å b = 13.7738 (10) Å c = 11.5398 (7) Å V = 1848.9 (3) Å 3 Z = 4 Mo K radiation = 0.83 mm À1 T = 294 (1) K 0.50 Â 0.50 Â 0.35 mm
Data collection
Bruker P4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.683, T max = 0.761 3270 measured reflections 2555 independent reflections 2435 reflections with I > 2(I) R int = 0.029 3 standard reflections every 197 reflections intensity decay: 0.5% Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.093 S = 1.09 2555 reflections 244 parameters 1 restraint H-atom parameters constrained Á max = 0.60 e Å À3 Á min = À0.26 e Å À3 Absolute structure: Flack (1983) , with 207 Friedel pairs Flack parameter: 0.02 (2) Table 1 Hydrogen-bond geometry (Å , ).
Cg is the centroid of the imidazole ring. Data collection: XSCANS (Bruker, 1996) ; cell refinement: XSCANS; data reduction: XSCANS; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PREP8 (Ferguson, 1998 supporting information Acta Cryst. (2007) . E63, m2882 [doi:10.1107/S1600536807053561] 1-Ferrocenylmethyl-2-phenyl-1H-1,3-benzimidazole John F. Gallagher, Keith Hanlon and Joshua Howarth
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S1. Comment
Benzimidazole systems continue to attract much attention in chemical synthesis, structural science and applied biological research (Li et al., 1998; Gallagher, Hanlon, Howarth & Thomas, 2001; Kazak et al., 2006) . The title compound, 1-Ferrocenylmethyl-2-(phenyl)-1H-1,3-benzimidazole ( Figures   1-3) , is obtained from a series of reactions involving the chemical synthesis of 1-Ferrocenylmethyl-2-(phenyl)benzimidazole from 2-(phenyl)benzimidazole and (trimethylammonium)ferrocenylmethyl iodide (Pauson et al., 1966; Ferguson et al., 1994) .
Bond lengths in the title compound 1-Ferrocenylmethyl-2-(phenyl)-1H-1,3-benzimidazole are normal and similar to our previously reported ferrocene derivatives , 2007a Gallagher, Hanlon, Howarth & Thomas, 2001 ).
The major conformation features are the orientation of the benzimidazole group to the ferrocenyl and phenyl rings. The five-membered imidazolyl ring forms dihedral angles of 84.71 (13)° and 52.12 (11)° with the substituted C 5 H 4 and phenyl rings, respectively. These data ressemble the values 84.37 (9)°, 56.21 (8)° for a related 3-Cl substituted benzene ring system (Gallagher, Hanlon, Howarth & Thomas, 2001 ) and 88.61 (8)°, 42.15 (6)° for a 3,5-dimethyl substituted benzene ring system (Gallagher et al., 2007b) . Two related methoxy substituted derivatives differ somewhat from these values with [78.07 (8)°, 40.22 (9)°] and [73.86 (8)°, 70.02 (7)°] for a 4-OMe and a 3,4-(OMe) 2 pair .
The angles at N2 differ, with C2-N2-(C1/C3) 128.7 (2)°, 124.2 (2)° (a 4.5° difference) and C1-N2-C3 is 106.1 (2)°. The C2-N2-C1/C3 difference is 4°, 5° in the 3-Cl, 3,5-Me 2 derivatives, though extending to 7° in the 4-OMe and closing to 0° in the 3,4-(OMe) 2 system , thus displaying a significant variation in the angles at the N2 atom by remote atom site variation on the benzene ring {C31,···,C36}. No clear trend has been established and it is most probably due to the different crystal packing forces at the ferrocenyl-benzimidazole C2 bridge atom that effects subtle differences in the C2-N2-C1/C3 angles. For the C11-C2-N2 angles a small variation of ca 1° is observed for our five previously reported structures and for Fe1-C11-C2 the range is similarly small (127.4 (2)° for the title compound), 127.81 (13)° (3-Cl) and 128.43 (13)° for the 3,5-(Me) 2 systems. A greater deviation in the bond angle data values is 126.56 (13)° [for 4-(OMe)] and 125.74 (15)° [for 3,4-(OMe) 2 ], these latter two systems also display the greatest differences at N2 (see above). A wide range of angles is observed between the imidazolyl and C 6 aromatic rings in these structures due to a lack of steric hindrance and differing crystal packing forces about the C1-C31 bond.
Of interest is the fact that there are no strong intermolecular interactions in the crystal structure of the title compound and the optimal acceptor N1 only has a closest H23 atom at a distance of 2.69 Å (Table 1) . A weak cp C24-H24···π (C═N) is also present with a C24···Cg i distance of 3.556 (3) Å, where Cg is the ring centroid of the C 3 N 2 ring and the symmetry operation i = 3/2 -x, y + 1/2, z -1/2: the closest C24···(C1,N1) distances are 3.564 (4), 3.572 (4) Å. The corresponding supporting information
H24···(C1,N1) distances and C24-H24···(C1,N1) angles are 2.72, 2.84 Å and 136°, 152°, respectively. We have noted that in the absence of strong donors and acceptors that the primary interactions in the related derivatives arise from weaker interactions and contacts e.g. C-H···π(arene).
The obvious lack of formation (via C-H···N interactions) of a centrosymmetric R 2 2 (8) type hydrogen bonded ring involving molecules of the title compound (about inversion centres) can be explained by the presence of a myriad of weak C-H···π(arene) contacts (the shortest is a C-H···π(C═N) interaction, Table 1 ) which overall are more energetically favoured in the crystal structure than a series of localized 'hydrogen bonded dimers′. Weak interactions involving the N1 atom is a related 3,5-dimethylbenzene derivative have also been commented upon by us (Gallagher, Hanlon, Howarth, 2007) though the C···N contact distance is long at 3.658 (2) Å.
Examination of the structure with PLATON (Spek, 2003) showed that there were no solvent accessible voids in the crystal lattice.
S2. Experimental
Synthesis and chemical characteristion of the title compound N-Ferrocenylmethyl-2-(phenyl)benzimidazole
To a mixture of 2-phenylbenzimidazole (2.5 g, 13 mmol) and K 2 CO 3 (2.7 g, 19.5 mmol) in CH 3 CN (150 ml) was added (trimethylammonium)ferrocenylmethyl iodide ([FcCH 2 N(CH 3 ) 3 ] + [I] -) (10.0 g, 13 mmol) (Pauson et al., 1966; Ferguson et al., 1994) and the mixture was heated to reflux temperatures for 12 h. The reaction was cooled to room temperature, water was added and the suspension extracted into CHCl 3 . The organic layer was washed with water, dried (MgSO 4 ) and evaporated under vacuum to leave an orange gum. The crude product was purified by column chromatography on silica gel using CH 2 Cl 2 :CH 3 OH (97:3) as eluent. CDCl 3 ], 153. 21, 138.11, 135.50, 131.27, 130.62, 127.12, 122.41, 122.05, 119.13, 111.28, 82.95, 68.85, 68.79, 68.15, 43 .61.
S3. Refinement
The molecule crystallizes in the orthorhombic system; space group Pc2 1 n (No. 33) or Pcmn (No. 62) from the systematic absences. Space group Pna2 1 chosen from successful solution and refinement analysis (after transformation from the nonstandard setting).
In the refinement, all H atoms were allowed for as riding atoms with C-H distances of 0.93 Å and 0.97 Å for the aromatic and methylene C-H (at 294 K). 
Figure 3
A view of the C-H···N contact in the crystal structure with the N1 atom represented by a ′*′ and with H24 by a ′#′ located at symmetry position 1 -x,-y,-1/2 + z, (atoms depicted as for Fig. 2) . where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.60 e Å −3 Δρ min = −0.26 e Å −3 Absolute structure: Flack (1983) , with 207
1-Ferrocenylmethyl-2-phenyl-1H-1,3-benzimidazole
Friedel pairs Absolute structure parameter: 0.02 (2) Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 
